Fluorescence microscopic image of a series of 10 x 10 arrays of 300 nm islands functionalized with avidin and biotin-DNA-Cy3. Islands within an array were written with the same electron dose while between the arrays the dose was varied from 0.03 to 0.72 pC. Scale bar is 32 μm. (C) Total fluorescence signal per island vs. electron dose, derived from the 300 nm island arrays in B. Agarose gel electrophoresis of fluorescent-labeled DNA using the genomic DNA ULS labeling kit. Images were obtained by (A) UV transillumination and (B) overlaying fluorescence scans at 532 nm and 650 nm. Lanes: 1, GeneRuler DNA ladder mix SM0331 (reference bands: 3000, 1000 and 500 bp); 2, m13mp18 DNA; 3, m13mp18 DNA labeled with Cy3; 4, m13mp18 DNA labeled with Cy5; 5, m13mp18-Cy3 after purification via spin filters (100 kDa MWCO) to remove excess unbound fluorophores; 6, m13mp18-Cy5 after additional purification. (C) Chemical diagram of the guanine nucleotide modified at N7 with the Ptcontaining ULS labeling regents with a Cy3 fluorophore. The chemical nature of residue R between the carbon linker and the fluorophore is unknown and has not been published by the commercial vendor. Overlay of Cy3 and Cy5 channel fluorescence scans of avidin-coated 50 and 100 nm nanoisland arrays that were incubated with a mixture of Cy3-labeled and Cy5-labeled m13mp18 in TAE-buffer supplemented with 14 mM MgCl 2 . The islands were either of square size with 100 x 100 nm or circular with a diameter of 50 nm. The islands within an 10 x 10 arrays were written with Islands within an array were written with the same electron dose while the dose was varied between the arrays was changes, as indicated. Scale bar, 30 μm. (A) Schematic drawing of a carbon nanoisland decorated with avidin and a DNA origami nanoplate that carries at its top a fluorophore-labeled streptavidin that is tethered via DNA duplexes to the DNA nanoplate. (B,C) Fluorescence microscopic images of a 10 x 10 island array of nanoislands written at 2.03 pC that were incubated with a mixture of 50 x 50 nm DNA origami nanoplates carrying either Cy3 or Atto 655-labeled streptavidin in order to achieve a stoichiometry of 1 nanoplate per nanoisland. The nanoislands with adsorbed avidin were incubated for 30 min at room temperature with 7 nM DNA nanoplates in TAE buffer, pH 8.0 supplemented with 14 mM MgCl 2 , followed by washing with the TAE-MgCl 2 buffer. To load the fluorescently labeled streptavidin-DNA conjugate onto the DNA plates, a 2 µM solution of the conjugate in PBS buffer was added to the array and incubated for 45 min followed by washing with PBS buffer and deionized water. The conjugate was composed of streptavidin and biotinylated oligo B (5'-BiotinTEG/CTC GCT TCT GTC TAT CTT GGC-3') at a molar ratio of 1:4 so that the protein-DNA conjugate can bind to the three complementary oligo A strands of the DNA nanoplate. For fluorescence microscopic analysis of the array, scanning was performed in Cy3 channel at 532 nm in the Cy5 channel at 646 nm. Shown is the overlay of both fluorescence images. Panel C shows the information of panel B but with the fluorescence intensity indicated by the peak height.
